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This paper explores taste-emotion mappings and how they may 
inform the design of user experience in HCI. We report 
interviews with 7 food industry professionals and discuss the 
findings against laboratory-based psychology studies. While the 
sweet-positive affect and bitter-negative affect mappings were 
confirmed, those for sour, salty and umami tastes were 
challenged. Our outcomes highlight a more nuanced 
understanding of taste-emotion mappings, the influence of taste 
intensity and the importance of narrative and temporality when 
designing taste experience in naturalistic settings. 
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1 INTRODUCTION 
Food is an interesting design material which has received 
increasing HCI interest. Whilst a few prior studies have started 
exploring interactive systems around food, there has been little 
work on food as an interactive medium. With the rise of 
technologies such as 3D food printers there is now a real 
possibility of developing ‘edible interfaces’ [36], challenging 
designers to understand how food can be leveraged to create 
novel and meaningful user experiences. A promising possibility 
for edible interfaces arises from the connection of taste and 
emotion. In lab-based studies there is a weight of evidence 
showing mappings between basic tastes and specific affective 
responses [3,14,23,28,39]. We know little, however, of how such 
mappings apply to food experience in everyday, ecologically 
valid contexts.  
In this paper, we report on interviews with 7 experts in food 
design to explore their understanding of how tastes facilitate 
various affective responses, and of specific foodstuff illustrating 
such mappings. For this, we are drawing from previous work on 
the psychology of taste and emotions, as well as theories of 
embodiment, and focused on the following research questions: 
• Is sweet taste predominantly mapped to positive 
emotions as suggested by psychology of taste? 
• Are sour, bitter and salty tastes predominantly mapped 
to negative emotions? 
• How does the intensity of the taste link to emotional 
responses? 
2 BACKGROUND RESEARCH  
Much previous work on tastes and emotions has shown their 
relationship, both in terms of mappings of emotional responses 
to tastes [3,23,28,39] and as tastes’  influence on the perception 
of affective stimuli [8,25]. Most of these existing studies rely on 
pure tastants (that only trigger taste receptors) as their stimulus, 
and occur in controlled, laboratory environments. Thus, their 
findings tend to lack the ecologically validity required to support 
their use in an applied field such as HCI. 
Sweet taste has been shown to map predominantly to positive 
emotions [23,35,37,39] and influence mood and moral decision 
making through enhancing positive, and limiting negative 
responses to affective stimulus [8,11]. Negative affective 
response has been linked to bitter [12,14,17,28,35], sour 
[28,37,39] and salty tastes [23,28,35,37,39]. Disgust specifically 
has been mapped to bitter [3,8,38], sour and salty tastes [3,26]. 
Bitter taste specifically has been used to explore the influence of 
embodied cognition [6,8].  
Among the few studies conducted under ecologically valid 
conditions is Noel and Dando’s [20] exploration of the 
relationships between taste and emotion following hockey 
matches. At a series of matches supporters to tried one sweet 
and one sour ice-cream. Findings show that sweetness was 
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 promoted in positive situations (after a win) and depressed in 
negative ones (following a loss), whilst the reverse was true for 
sourness. The study design used controlled samples of real food, 
rather than tastants. Hinting at the way an edible interface could 
function, and highlighting the value of taste-emotion mapping 
for designing experiences in-the-wild [27]. A limitation of this 
study is that the taste was delivered as an addition to the 
experience of the match instead of exploring how taste can be 
embedded in the total experience.  
Within HCI, studies exploring taste as a design variable have 
started to emerge. Obrist et al. [22] used a human-centered 
approach to assess the qualities of basic tastes. They conducted 
interviews using the Sensory Evaluation Instrument [13] and the 
Explication Interview Technique [15] to investigate the affective, 
temporal and embodied characteristics of taste experiences. 
Embodiment has also been explored in HCI, particularly in 
affective mappings for multimodal interfaces. Antle et al. used 
experts [1] and  users [2] to derive mappings for bodily 
movements. Within studies on taste, Eskine et al. [8] and Chen 
and Chang [6] both explore how embodiment shapes the 
mapping between bitter tastes and disgust. 
The correlation between emotion and taste has also been 
associated with both action and personality by Meier et al. [18]. 
They found that preference for sweet foods could be used as a 
predictor of prosocial personalities, intentions and actions. 
The potential for taste to influence mood and intention 
suggests it could form a powerful tool for affective, interpersonal 
communication. In particular, the influence of embodiment on 
the interaction between food and affective response suggests a 
novel direction for tangible interfaces through which physical, 
bodily experience on the one hand, and affective, cognitive 
experience on the other hand can be simultaneously stimulated. 
This study aims to lay the foundations for the application of 
taste and emotion in the development of affective, edible 
interfaces. 
3 METHOD 
To understand how taste-emotion mappings are perceived, 
created and used in an applied context, we conducted semi-
structured interviews lasting between 30 and 45 minutes with 
food industry professionals. The interviews focused on experts’ 
emotions; both discrete [7] and continuous ones [29]. The study 
consisted of three parts. First, we asked participants to place a 
typical food experience of each of the five basic tastes, i.e. sweet, 
sour, salt, bitter and umami, onto Russell’s circumplex map [29]. 
Second, we asked them to describe emotions they associated 
with each of the basic tastes. Third, we asked for tastes or flavors 
they associated with Ekman’s discrete emotions [7]. As we 
wished to explore how tastes’ intensity influenced the mappings 
we did not suggest any levels, allowing participants to define 
themselves how different intensity levels influenced their 
affective responses. 
Interviews took place in person or via the phone and were 
recorded and fully transcribed. The data analysis involved a 
hybrid approach where existing concepts were used for the 
deductive coding while new concepts grounded on the empirical 
data, contributed to inductive coding [10]. The deductive coding 
included the mapping of sweet to positive valence, and 
bitterness, saltiness and sourness to negative valence [3,26,28]. 
The resulting coding list was iteratively refined in the light of 
the interview data, as new codes emerged under the themes of 
intensity of taste, the typical foodstuffs triggering taste, typical 
flavors stimulating multiple tastes, the influence of narrative on 
taste and its embodied response. The coding was conducted by 
the primary author and iterated through weekly discussion over 
several months between authors until stability was achieved.  
3.1  Participants 
We recruited 7 food industry professionals with knowledge of 
how tastes can be used to create experiences (3 female, 4 male) 
aged between 29 and 38 (M=32.9, SD = 2.7). The convenience 
sample consists of chefs (n=4) and food designers (n=3). 
Participants were recruited all work within the UK.  
4 FINDINGS 
We now report the findings of our mapping exercises starting 
with the circumplex model followed by the identified taste-
emotion mappings.  
 
Figure 1 : Circumplex Mapping of Tastes on Emotional 
Arousal and Valence 
Figure 1 shows each participant’s mapping of tastes on the 
circumplex model. A few trends are emerging from these 
findings. First, most tastes appear in the high arousal-high 
valence top right quadrant. The highest emotional arousal is 
triggered by sour taste, whilst the highest valence by sweet and 
umami tastes. Salty and bitter are both perceived as lower 
arousal, with bitter being the only taste with an average negative 
valence. 
4.1 Tastes with Positive Affective Response 
The association between the sweet taste and positive 
affective response was highlighted by our participants, often 
 with the additional association of comfort (n=6). Intriguingly, for 
happiness, a combination of sweet, umami and salty tastes was 
mentioned. These tastes were described as ‘like mother’s milk 
kind of thing. You know it is an innately pleasurable trio’ [P5]. 
This suggests how taste can still play an important role in 
affective response even at the level of a complex, compound 
experience. Another important finding is the mapping of umami 
to happiness (n=3) and positive affective response. This contrasts 
with less conclusive prior findings on the mapping between 
umami and discrete emotions [14,37,39].  
4.2 Narrative and Memory 
This section outlines the value of narrative and episodic 
memories in food experience. Where reported, the positive affect 
of both bitter and sour tastes was linked to narratives reflecting 
childhood memories. Enjoyment of bitter tastes is known to be a 
learnt response [4] and our findings confirm this process of 
acquiring a taste for bitterness: ‘there is a sort of desire to attain 
that level of maturity with bitterness’ [P1].  
Sour sweet treats were a common example of a food stuff in 
which the sour taste was enjoyed. Often this response was 
linked to early childhood memories: ‘it reminds me of sour 
sweeties like really sour stuff, reminds me of childhood’ [P5]. For 
bitter and sour, respondents often pointed to prototypical food 
stuffs, such as sour sweets or coffee, that were enjoyed.  
Sourness was most strongly related to surprise (n=7) and 
excitement (n=3), which supports the circumplex map findings  
in which sour had the highest mean arousal. One interviewee 
described sourness as ‘adventure […] a sort of bravery, I think that 
is the emotional bravery and a desire to enjoy something that 
actually is quite difficult to enjoy’ [P1]. With both bitter and sour 
tastes, ideas of transgression, bravery and maturity also emerge. 
4.3 Tastes with Negative Affective Response 
Bitterness was also mapped to anger, fear and disgust, 
confirming previous lab-based findings [6,9,12]. Fear however 
was interpreted in a more physical manner: ‘I feel caffeine just 
bunches up your energy really tightly and uses it all up at once and 
leaves you completely useless afterwards’ [P6]. Sour provided little 
evidence of negative affect, although interviewees reported 
‘some sort of displeasure [which makes it] exciting’ [P5].  
4.4 Salty Taste 
A surprising finding was that salty taste was mapped to 
neither positive nor negative affective response. In the 
circumplex model, we can see that salty taste is associated with 
both a lower arousal and valence than other tastes. Our 
interviewees reported this as ‘some kind of contemplation’ [P3], 
’idling’ [P4] and ‘mellow’ [P2].  
4.5 Non-Taste Food Characteristics  
No taste mappings were reported by several participants for 
both anger and sadness. For anger; chili, overcooked and burnt 
foodstuffs were proposed. Anger-inducing foods were often 
defined by their textures, being ‘quite sharp and if you try to eat 
[them, they] will scratch your gums up a bit’ [P6]. The same 
participant also described the temporal aspect of ‘anger’ foods as 
‘quite hard to escape from [as they have] rolling, ongoing 
consequences and need time to calm down, which seems perfect for 
[anger].’ Sadness was described through a lack of food, or bland 
and thin foods; not a taste mapping but highlighting how the 
absence of a taste could be manipulated in experience design.  
4.6 Taste Intensity 
Herbert et al. [12] argued that the intensity of taste is 
positively correlated to emotional response. Our findings suggest 
a more nuanced understanding, such as an inverse U curve, 
where emotional response is positive for most levels of intensity 
but becomes negative for the lowest intensity level (i.e. bland 
foodstuff) and the highest. For example, too much sweetness was 
described as negative, ‘there is definitely an upper limit to what 
you can consume because it will very quickly start to make you 
sick, so it is sort both an attractive thing but also something that 
you're aware can turn on you a bit’ [P6]. Here the physical 
consequence informs the wariness of very sweet tasting foods. 
5 DISCUSSION 
We now discuss the key findings in relation to prior work and 
how they contribute to the study’s research questions. With 
respect to circumplex model, our findings confirmed the 
previous lab-based ones [3,14,23,28,39] on sweet-positive and 
bitter-negative mappings. However, we found intensity to not be 
simply correlated with affective response, and found new 
mappings for sour and umami tastes to arousing and positive 
affective reactions.  
While prior lab-based findings suggested a positive 
correlation between taste intensity and strength of affective 
response [12] our findings indicate that this applies only for the 
middle levels of taste intensity, but intensities that are too low or 
too high trigger a negative response. These findings are also 
supported by Yamaguchi and Takahashi’s [39] study on the taste 
intensity of foodstuffs.  
Physical response has been previously mentioned in relation 
to tastes supporting the idea of an embodied approach to 
mappings [6,8]. Our findings confirm this, with caffeine being 
identified to trigger fear as a result of digesting the compound. 
Similarly, the sour-surprise mapping is informed by the ‘tingly 
and exciting’ physical sensation of the taste. This suggests that 
when designing experiences with tastes it is important to pay 
attention to the longer term affects as well as the ‘in-the-
moment’ influences of embodiment. For example, the connection 
between highly sweet tastes and nausea could arise due to a 
single intense dose or an accumulation of doses over time, both 
potentially intended to represent or trigger positive responses 
but in fact entailing negative ones. 
For sour and bitter tastes, findings indicate several 
prototypical natural foodstuffs. Evidence from rat studies has 
shown that such foodstuffs can generate a similar but more 
informationally rich neurological stimulation than pure tastants 
[30]. Prior findings support the claims of the multisensory flavor 
 perception [32,33] because of the extra sensory activity 
experienced from a food compared to a taste. However, it also 
shows the possibility of using certain foods to create responses 
akin to those achieved through pure tastants.   
Narrative was highlighted as a key method for interviewees 
to construct experience from taste, offering insight into food 
designers’ means of experience construction. This method was 
particularly apparent in bitter and sour tastes where the main 
narrative described crossing the boundary from pleasant to 
unpleasant. The transgression of enjoying an initially unpleasant 
sensation opens a new design space for creating experiences of 
transformation. Salt provides an intriguing counter point to the 
other tastes by acting as a ‘negative space’, meaningful in its lack 
of specific emotional response 
Obrist et al. [22] have previously highlighted the variable nature 
of affective response to taste over time. Temporality is an under 
explored quality of both food and taste experience. Tuters and 
Kera [34] offered a framework for understanding temporal 
possibilities via metabolic interaction, describing how food is 
involved in a long chain of interactions that form one, complete 
experience. For designers, this adds a depth to the way taste can 
be used, through operating on several temporal scales 
simultaneously.  
6 DESIGN IMPLICATIONS FOR EDIBLE 
INTERFACES 
We now discuss the implications of our findings for designing 
user experience in HCI through an increased awareness of 
ecologically valid taste-emotion mappings. We also discuss how 
intensity and temporality can be considered, together with the 
limitations of taste as a medium and its potential contribution of 
integration in multisensory interactive systems. 
6.1 Awareness of Taste-Emotion Mappings 
Our findings aim to sensitize designers of edible interfaces to the 
importance of the taste-emotion mappings in naturalistic 
settings, both across the circumplex and discrete model of 
emotions. While there are individual differences in people’s 
mappings [24], our findings point towards some novel 
relationships such as that of sourness and surprise, and high 
levels of sweetness and negative affect. Findings also confirmed 
prior mappings for bitter and sweet. The agreement on these 
mappings in both abstract and naturalistic settings indicates 
these to be the best starting point for further exploration.  
Designers of edible interfaces should also be aware of the 
nonlinear relationship between taste intensity and the arousal of 
positive emotions. Our findings open up the possibility of 
intensity as a variable of the taste experience, manipulated to 
change the perception of a singular taste from pleasure to nausea 
(in the case of sweet) or refined maturity to disgust (in the case 
of bitter).  
6.2  Design for Temporality of Edible 
Interfaces 
Taste also affords the opportunity for experiences that transform 
over time. We have seen how narratives and memory can 
influence this at one level, whilst lingering tastes and digestion 
can have an impact on another. These compound timelines offer 
the tools for designers to create complex experiences that last 
beyond the tasting, connecting back to the user’s memory but 
also creating an on-going experience into the future. 
Here we could see the manipulation of the functional 
properties of compounds that afford taste. Caffeine is a bitter 
tastant but also a stimulant, sucrose similarly for sweet. At this 
point taste extends into physical response and embodiment plays 
a role. A unique quality of edible interfaces is that computing is 
enabled to extend into the user’s body in an ephemeral way, 
offering designers a bodily space for interaction that doesn’t 
involve permanent or intrusive application of technology. 
6.3  Exploiting the Limitations of Taste-
Emotion Mappings 
Findings also indicate that specific emotions such as sadness are 
difficult to be mapped to taste. This opens up the design space of 
co-creating tastes that people can identify with sadness, possibly 
leveraging the power of narrative. In an interactive system this 
could be constructed at a personal or interpersonal level. The 
development of culturally specific meanings for emojis [16] 
could provide some interesting insight into such a development. 
Anger also didn’t map to taste, but our findings support the 
possibility of building on knowledge of multisensory integration 
[31], using touch or temperature to augment the taste sensation 
to create the required response. 
7 CONCLUSIONS 
This paper reports on interviews with 7 chefs and food designers 
to understand the validity of taste-emotion mappings for the 
design of ecologically valid user experiences. Sweet-positive and 
bitter-negative mappings were confirmed and a more nuanced 
understanding of to taste intensity on affective response has 
emerged. Sour, salty and umami tastes were found to exhibit 
mappings differing from lab-based findings. Findings have led to 
three design implications highlighting the value of sensitizing 
designers about the taste-emotion mapping, the role of 
temporality, and of opportunities of exploring currently 
unavailable mappings for sadness and anger. 
7.1 Limitations 
In the interviews, participants were relying on their memory of 
taste experiences and taste sensitivity as not accounted for. 
Further work is needed to explore these taste experiences in real 
time and to explore the influence of sensitivity.  
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